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(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture a wafer for a group III 
nitride semiconductor light emitting element by forming a buffer 
layer composed of a BP base material tightly adhered with an Si 
single crystal substrate provided with a composed of a {100} plane 
on the substrate and forming a group HI nitride semiconductor layer 
on the buffer layer further. 

SOLUTION: A fine hole in a pyramid shape for which a side wall is a 
{111) plane is provided on the surface of the Si single crystal 
substrate and the buffer layer composed of the BP base material is 
formed on the substrate surface by a vapor growth method. The fine 
hole in the pyramid shape is provided by etching. 
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[KB] {10 0} B*»e>*a«lB«r*i-* S i *** 

friwiti i isitt^imM^^ 

[»fc*R] S i iMftASffSiilcMfct: {ill}® 
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85 an 

[»#«n sim (si) xm&frbft&mmk, mm 
tiLm& ±\cmi b ii tz v xtmm (bp) 
zmmmt. ttaM-tfcRtt&ttfc i i isse^*. 

C^Nlcfc^T, MIBKtR^ {100} ffi*>E>fe*«fi 

iwi, ^oBE*B^«»t (ill) mt-tzmmm 
^(Dm^m-tbixx^^zti^mt-r^ i i 

(W) 1 0 j< mJ^±'T- 5 0 0 u m«Ttf>t&H"CA>-5 
Ct*»*t1-6e»*3BllClEtt^I I I REfttt** 

*:*'\, 

fctt 2iiib«co i i i mmityo*m#&ytm*mt7 =■ 

tR«ffi±JwRjte>ttfcy wtw* (bp) 

*mm&* K«M±K:Rrt-fc*ifc i i ikxm^ 

* SMis^-c, {100} .Ba»e>4$*B 

&*TU ^oKSffi^ffilS* {111} ®£1-£Egft$£ 

tt^«ia*5R»t?>ixT^<&mifiBs i **SA£>stR*ffi± 

(c, *«**ife^J: 9 B PX*md>e>tt$ttM*?EMfc 
I»**5] «trEBP*m***6>*5«M±l^ Jg(c 

1 i immim*m&m*Mj£-tzz 

£*#»tr68»#*4l;:«B*fc*> I I I 

m (mocvds) -e*>srts:»»t-r6iii*qi4* 
fctt5i:ct«)i i itemitta¥m#aftm*mt?='^ 

[»#*8] i»*«i75^3icib«<oi i immim* 

[0 0 0 1 ] 

[3&wa«^-5ft«$H(F] (si) 

KUMfiKiJyftill (BP) 
M**hLTRrt6ttfc I I iJRKfttt^ttMfcJMI 

^jit^R^^^^feKiSsn^ i i i mmtvo* 
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[0 0 0 2 ] 

[ft^O&ffi] tt^^ct 9, -»«A l X GayI n 2 N 
(O^X^l, O^Y^l, OrgZ^l, XiY + Z = 

i) -c«iBSix5 i i i 

K (LED) -*>U— K (LD) ^oOH^t^ 

l*s -hfBOI I IISI(bW«*^6/^pn^ao 
70 ^^/u-s^rn (DH) «5S^«3fea54:, SI (S i) * 

i¥ll- 4 0 8 5 0*£«) o dtf>»£\ Sffii: It 
fi]fflS;lxS S i «ijSAtf>ffi;frffifi {10 0} *fc!4 { 1 

i i } -efc«5<oasfcotf fc-cfc* oftm;:? 10-242 

5 8 6 ^4>#R) o 

[0003] se>ic»i6'm iioo} i^e>4^s 

ffi«r*Tf * S i StRJifc I I I «Sfctt¥*ftJI«:«4S 
**jSfe«cJ: 9*8«-f -5»*. y^MM* (BP)- 

^ TV^ (^^¥ 1 1-162848 c Hffifttt 

»«I©BPtt* (te^-£&=4. 5 3 8A) fi, »^ 
£»&4. 5 10Att54M^S<b^!J?^ (Ga 
N) t<7)#^^ ^v^/f (mi sma t ch) Btfrifo 
0. 6%t«/>-e*>So «ot, SMtBPM^6 
I«t5^ ^OilCjfSA^IfcteSOig^G a Nj£A« 

[0 0 0 4 ] * /c4#Bfj¥ 11-266006 ^^^R^ 

tt, s i m*£ASffi±iwB P%k&W<nT>h^X$>Z>m<t 
V >itmm (BPi-xNx. (BLLO^X^l) 
^ IjJI£^LTG aNlIII Kffi{b*»¥*#J14Mi- 
-6atB*SBB^StuXV^S 0 gilt (N) <D£rtJ£&tt6% 
^t^B P0.94N0. oe^SC^^OGa NirfiHHK'&S:* 
tz-ttzbb, B P 0. 94N 0 .06^fe**aafJB*ffl^^'t * 
S i ^SSS-bt-j^Bl^te^^^V^G a N**6ft** 

[0 0 0 5] 

iWJSA (feT-^l£=5. 4 3 0 8A) fltifRE 
tettttAS^B Pi<0W$^ y ^ Sttis 1 7 

^ 5 ( r0*jeA**^ttj x vo 1. 25, 

No. 3 (1 9 9 8) , A28H#fS) . ^(DtzV). S 
i *eSSffili:B P^e>ftS««»*:**Lfc»*, 
±SB^tt.^-^^^y^«wfiE3"u-C {10 0} ®^^T-T6 

5 i WSfBiS«ISil:««U:B PA^45M 
■ t<oft»t£d^3E^fc/j5 9, B PUMA* S iS«*» 

[0 0 0 6]-^ I I IiH^^M^t-^)- 

f&tfyte^mT&mttMxhztiiib, {111} ®^^-r 

6 S i mi£A£g«£ LT*Uffi Lfc*t^. [110] ^ 
5(7 [6]^<D^P^flJffi LT^^^^^^^^^^L-Cif^^ci- 



3 

{10 0} B«rfl"f * S i $g||SC(UT { 1 1 

i } B&^ri-s s i m&Mi&¥&ftm+m<DmtiLt Lxm 

[0 0 0 7] ±lE^«3feaWOBBjB^*SEflR 

■=F-dS*dtt?ft 6 (10 0} ffia*bfc<5*ffiS:*i-<5 S i 
¥»*««E±Jw, K««i:<D«fc*L:fcB P 
U $6(d^«g?fjg±(c I I 

l-ck* tfc i r i«a<b»^w*38 
asftfci i i *ftfb«*»»****«r«i«-*-*c ^ 

[ 0 0 0 8 ] 

tt&itfcy WbW* (bp) *tma>& ft 
ttttlli±i:Ritf)iifci I I 
ttft* i i i ^Sfb^^^fr^Tfe^^ffl^^^^^^ 
X, ttfSS&as {10 0} Bj&*e>ft**B«r*U 
0E9EB£MS& (111} BBti-SIBftiS«^«ia*SR 

HfTlBE3^^^^^TLOl£S(D — i220^^ (W) io 

l\ *fc±EG>»Hfc*1^T, ffiKEAIMK©*!?^ 
K«*ffi^»BBWC«HiJW^»*te*uT^5r. t #a* 

u^o ±15 co i i immityo^mtk 

[0009] £it*mmi<Dmw&, mm is d m& 

(BP) Stm*»bft«MB&* tttt«B±fc:K** 

{10 0} B*»feft5«B&*rU *»o»*flBJw«M* 
{111} Bt1-*EB*lltto«l?L*ia!»t6)*iTif^SlW 
ES i *»A<0*«*H±lc x ^te^Sfe(cJ:«9BP^ 
»S^bft5««ifc»filtt5:tS:1»lttti, ±E 

^58W^fei>T«, ttriSB p ft *««ji± 

[c, 3Elc««d«ft^J:9 I I I mmfc®*mftm*:j& 

Mfl««A*tt^4r«*MM»««4BA«tfc (MOCV 

#a*ui\, 

[0 0 10] 

i^m<omM(Dmm am, *$89nw«fc><5 no 

0} ®£W1-6S i«Mifio?B«XB-Ci>3, * 
fc, B2liEI l ic^i-s i i!M£A£4£<o»iRA- A' lc 
©ofcKBB-Cfc!) . 4»«c»7LOWrBJB««:*-r*a;B 
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[0 0 1 1 ] Hi Srffl^TKM^xtf, #»9!"C£tR<!: 
LT*Uffli:3 {10 0} B** 6 ***ffl S i * 
&AS1K1 0cD«»*i, Sffil 0<o {10 0} B*><bft 

s^b i i c mst i2& {111} mt-tzwfimw; 

(DtrnK (tV h:pit) 1 3*s?gJSfc*^TV^*Ci:(w 
fo6 0 mil 1 3 14, «;ttf*ttfl:-J- h D * J* (N a O 
H) *»«*fcl4*tt<fc# y (KOH) 7kj£f£^& 

aOH7KM^r^^T, fi*fc 8 5*C i LBfrlBI;: L THJ 
5#IH, SiieSlfil0O*ill(DiSxyf> 
^fcff 5 :<o*Slt, ««l0<DWm*# 

H*fiS:ft5 0%tt-5KOH**ffi4ffl^T 6 
St-ettS^M, £SlO(7)MlUx 7 fy^t6 
:Haoti, Si#8f B Sttiow$iiii:*» 

[0012] #ffl?L 1 3 £ S i i^fsSS 1 0 <Dmm 1 1 

WSgliM^TS i JtUSA&KSiil l-LtCi^-ft 

ft6 0 S i *.efiSlRl 0<0*B1 1 J-ffiSl^MPHS: — 
fit-TSaflUWftlWTLl 3Sr**i-^*at LT, Si 

(s io 2 ) fcD»ii4^oiip^cosira»«)^ 

30 (HC 1 ) SO^nyy (halogen) 

[0013] ±tzcomiR^v^>y*%im Ltzmn 1 3 

OJgiS^ftSrJBi^tf, ttH-CKB-r&fUKcpsFBSrt: 
Itt^C t\Z.i.r>. WTLl 3 coj^M 1 3 a oQB1K3r^ 
St^Sc gp^>, \Z\$mJjjek ft£»?L 1 3 (OJSB 1 3 
a<D->Z2<OS£ (B lRtfB2 KE#" W" T*E"tT 

««^*# ?)B»-C#, ttllltlcj; t>*£«LT^ft 

Z>f®Kl 3&S i mJSSStSl Oco^Bi l US 
[0014] Wasco* P^iki^^OG aNS 

iM*3t£A<oSter/u$-i>A (a in) 

{110} SSI<^^I^fii (*S 3 . 2 1 A) (4, A 
/US' fit** A (wu r t z i t e ) ICOG a N ( a 
«ite^!&=3. 18 A) fcSlMiAIN (alft^^*^ 

K=3. i l A) (Dftti<D&*7£9k\zi>i5:t& LT^5 0 

5^? lot, B PttAfttfcftSttVfltt, ^0±^^^- ^ ^ 
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^y^(cBBr6JMI*»oe«aMft^ftWo I i i & 

S i 5 . 4 3 0 8 A) B P^tfefc 

??£i-6 0 Lt^U S iHl^O {l i 1} m<VfflMte 
*U3 . i 4 A-Cfc 9 x B pgfio {110} jjSAffiom 
M (M3. 19 A) fc \z&m&t teZtctb, S i ^Jgfe 
O(lll) ffi^6*6*lB±-efis AWOB P*£i&J§ 
o*j«*sffi5iSix6, -*-ft;bt>* S i ¥i£ffto { l 1 

i} mfrbt?z>mwiz&&n<DB pesi*«t#, 

^Ojgjj!:, S i ligMS^OiOB P*>bft5«« 
■ fcO«*ttSrffi±*ii:5 £ fca*«TlBi*4. 
[0015] L^t, (111) g^ft^Si *S£ff B 

B»t5«)WII^*!), — * {100} ffiSrtf-fSS 
iiigStfciiifl^clSt^ Clio] jfefi*t£t- 
JBofc»Bfc«ffltTil«lc*»««) I i 
«*JS3t*^-* s **-e*5. Kt«0KU Sim 
Mifio {10 0} ffi^ib<c5*ffijc {ill} Wfr 
■HHL3t«BJL«r±E'<Oj:5^LT»J*U, *ffl?LO {1 1 
1} K**b*5«»«rt tCftR^B PJSSAIBSrfigfiS 

*ft5:tft<i S i &ffe&mfo£<n&mmzmtiftB 

vm&frhtehWt'ffim* {loo} ffifabtezmmzG 

t5S i »g±fc*rt-t-a z fcas^JIBfcftS, *rO!B 
Jfc {10 0} ffifcb ft 5 S i S<g±H± 

iEO^iJii^^LTaKo I I I ttttfb«^«ftcJI«r« 

[0016] s 38**^o»igJc*r*ij 

(£ft £ «fc 9 i-s El 1 RX$m 2 ll^ LfcfcBTL 1 3 <DJ&m 1 
3aO-5Z20^£ (W) ©fi$:S£t5, "T 
Ht^-oM^I-tes ^TT*£&5*# £o$Bftl 3 
Lfc {10 0} E S i IMS&frStt 1 0 i: IT 

[ooi7] {lii} m*mm 1 2 t-tzmmrnvw 
mm 3<Dmz (H2tEtDt^tc ) t*> $b?li 3 

OJ6® 1 3 a (D — 5a<D*^WOliS(C#^it^:-r5o -t* 

tefrh, m$D fc-52o*$wfc op^idii, d=o. 5 

8 xw-C5E«Stt« ■«*«*> 6. was«»K:**<. « 

TLi stmrnmizx o+»«»stttt< ftsfc. 

ofc#>, s i StS 1 0 <nmm 1 1 ±CMt/cB P^W 

e> ft s wtrnm <o m be o * *>n 5 1 o t * 

ttfcfltfi* 1 1 I «SI^«¥*ft:S^«A-e#ft^2:V' 
ofc^^€rffl< o BUI 3&&ffif§tz£ D^irS^ 

m< -ro{c»iiftwoffl(i N 0 0 M m^T-e$> 
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[0018] 4fcW# 1 0 /i m*i^»§ x D^SK ft 
5fcat>l07Ll 3»i«W«-eSatc««S:Sn€»o L^U 

s i gSo {111} i±C^<^t5B PS**** 
*>6ft**6afcJ:«K IRBJLI 3tfMi:ift^< SNxfc 

(1. 1 . - 1 ) , (-1.1.-1), (- 1 . - 
1, -1) \ at; (1. -1. -1) i^^ii^i 

^o^jglc <fc <9 ««Jlo«ffio¥fittii#5 fco fc ft 

5 0 ttoT, ^QTLl 3 1 3 a <D — m<D-&£ WOfi 

IS, 1 0 ^mJ£JL±T5 0 0 /imEHT^filit^O^ff 

[0019] W<o±Z S*s±IEO J: -5 (cSi«$ixfc»l?L 
«u S iSfio (10 0} S^64^iffilC-«oB 
a? W4:to-C*fliJtt«w*j«-*-SO^#* Ui\ 0»;ttf* - 
5Z20g^ (=L) 4r 3 5 0 /£ m ti"$jE*-H50 I I Itfc 
»fc«»***WB*«-?-*ff»-*-6»*, W£ 2 0 /i m t 
-t--5E3ftii#tO«BILSrXg^ 1 3 b (ISl2#fig) wfHBBds 

30/imi45i5iat, affi±jcaaijw^ia^jLfc 

SttfefflTLOffaElw J: 5 , SiiliCM^ifcBP 
3M****>fefta«««fc s i £;K*ffifco«&*o5fi£ii 
fc#-e*s 0 fflfl-SrSiaiJWi;: 

30 ffif^LEDCfcotli, ait s*b5**o 

[0 0 2 0] B P3ftW»a»6 ft EBifi 
(B) fcy>-(P) LT*tf*»^6« 

tfa<by^b»* (bp h n x , fc/tfuo<x<i) ^ 

BkftyWW* (BP H As Y s fc/:L0<Y<l) t 
•tm^p S i Sffi*ffi±fcK*t6B P*Wfl-**bftS 

ogiitt «^tf=tt{bw* (bci- 3 ) &r5=tt[{b 
^ yy (pci 3 ) **w»ti-5^ciy^*«*Bj«fttt 

(VPEffl -^ = *{by ^Oftto9t-*^7-0 (PH 
3) £ y ^UK»t + «^W Yy 4 K ( h y d r i d e ) 
VP Eft, ffi^Mi h y T/U^/U (trialkyl)l 

^^ii^j®*4<i:-r5^ffi^^^^^^ta*^ft (moc 

MOCVDfe^^t^^'>f/^ (MBEfc) fc 
Zm-S LtMO-MBESi:J:oTtMT#5o 
[0 0 2 1 ] BPX*ro**bft*8«JI«:* SiSSfc 
GaN^OI I iSilkWSfriif^ft^^v 
s/^$r®fpi-5^:«)0«SfJifc LtlJffit^^l^l^ 



0 O'CJ^-bT-S 0 0tWToiStt5^^s$ t^o 
S6(--^ia«IBHT*B pm«-5W^e>**«WB«: S i 
*K±Mj»ft$-frfc±(c, <t 9«»-eB P 6* 
9 -*J**U 2i«S^ttKI«:^t 

[0022] 

[f^ffl] S i *«ft*tE^ { 1 O 0} B^6<CS«ffitw 
{111} i^Bffi Lfcl»*L«:*J*U *ffl?L<a { 1 1 
1} I^e>46«lSrt>i:i:tTfillOB P^rH/fSrS 

[0 0 2 3] 

[IMj] «TI-*»WK«fr*i I 1 

LtHv\ I I I «aflstt*»fWi«:»3te 
STS LTJpJS1"5*:jtllSffiHc«toSLED 1 0 0 
«*B|-efc5, S4J4BI3ic^-t-LED 1 0 OCO 

[0024] LEDlOOft Si HMgfjlSffi lOli 

■r^!>x/N^Mt6 s i *JgSS« 1 0 1 *3 J: 1***6 

(1) <110>MC2 o {10 0} 

OMRS* 4 5 ju mt-ti:LX, HSCiSaRxyf 
>y{z.£Qje&iStitLmTLl 0 9dS«B!lW^BWI*tLT 
^6Tyf^y (S b) # K-^S*tfcn*©S i $g 

(2) fltTKtf>£tEl 0 l±ld, hyxf/^'yy { (C 
2 H 5 ) 3 b) /fr^yjis (PH 3 ) /** (h 2 ) 
^SSEOMOC VDSIC J; 19 , 3 5 0ttPH 3 i: 

(C 2 H 5 ) 3 BCDiM£)£^ (V/I I lit*) 4*3 0 
OfcKfiLT*ftS*fc, IffSr^l5nmtt5Ty 
K— :7° (u n d o p e ) XnM<0 V >itmm (BP) ^ 

e>ftsiB-o»«rJi 1 0 2 0 

(3) (S i 2 H 6 ) (Si) O K-f> 
^H^U JiIS^IrJCMOC VD&ICJ; 9 > BP^b 
&6filU&1KJI 1 0 2±{zfo 10 5 0^"C«Ji$*Lfc* 
JiJBPSrtt 1 0 0 nmi U^rir y 2 X 1 0 18 c 

~<£>jg®JI 1 0 3 0 

(4) wna^JBn^awai o 3±«c % hy^f/^y 

( (CH 3 ) 3Ga) /Tls*~T (NH 3 ) /H 2 ^ 
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S 

i^^SE^MOCVDftia 9 1 0 5 0tt?**S* 
*L* Jiff 4*5 5 OOnmH^rt yriS^fel x 1 0 
18 c m~ 3 t-t^s S i 4 b*-7'LtLnm<nm<ktf}) 
(GaN) ^b*6T»^ 9 * KJi 1 0 4 0 

(5) mi£<DTU? y V Kll 0 4±K N (CH 3 ) 3 G 
a /v^ v?acr=:/U^ ^v*5^ (I) (C5H5I 
n (I) ) /NH 3 /H 2 4ffl^5SE(DMOCVD&{: 
J:*)8 9 0mftS*^ W-titffytt'OWJ* (I 
n) ftfiKttSrttO. 12fct6, I nfirt^ttatSI! 

10 $Z<vm (phase) fa h 6 <b * £ , Jiff 
*»!)7 0nmtt5!fc#y!>A-f^^!>^84 (G 
ao.88lno.12N) ^<b<f$58)feI10 5 o 

(6) ttlBO**II 1 0 5±IC S (CH 3 ) 3 Ga/NH 
3/H 2 4ffi^5»E^MOCVDfti:«t 9 10 3 Ott 
fifcftS^ir^ix iIS:»iJ6 5 0 nmH^tU T»«*tt 

3X10 17 cm _3 i:t6, pS<Ot<k^y»>i. (G a 

N) *»fcfc*±tt* 9 s/ KSl 0 6, 

[0 0 2 5] Si 1 0 1 OScS-h{C N ^tS^c 

^ *'>-r/u£*/>£rffl^T, LED 1 0 0 SrffcjKLfc-. L 
EDiooit JUfto^* hyy^77^- (^S* 

<D p m&£Tfn1&<D7t~- H (Ohm i c ) ti 1 0 

7. 10 8 SrJg^UTffSHfe. 

(1) «^®cO±&S* 7 * Kll 0 6±l:^lt ft 
(Au) a*&fcStta4r*& 1 3 0 /zmtt^H^p* 

1 0 7 o 

(2) S i^feSISl 0 K?)I®^B§^ICJfMtfc 
7/^;^^ (A 1 ) ^b^5n«t-V7^i;ilO 

^ 8 0 

1 0 8«*$^t^^i/"Y^^^4- J&fftft* 
* Zf^m^X 9 <@SU£>LE DICES'] Ltfl 0 L E DO 
¥EJKW«— iZ2**& 3 5 0 nmt-t-ZjEjjffib Ufc e 
[0 0 2 6 ] C(7)LE DCot^t, J:E^pW-5s/ 
^lil0 7Ci (Au) SM^fcJM* 4 is 

L, ,fyf^^M»Jtlt, s.i i^SS 
lOli fg-cO*gfijJl 10 2 Rt/IR - <0«WJB 1 0 3 i 

(O— «:W*5lo«9 (p u 1 1 ) v 1 * H^I^T, *m 
1&&Hzfafat>Z> L E D<DU,mfa 5 0 0<B"CJi, 5 gOSI 

oSDisic^it, s i *i^sstgi 0 1 nmmfrb 
<om-(Dmmm 1 o 2 1 o 3<oi« 

[ 0 0 2 7 ] Ctblw^J-LT, S i i»MSi&£tEO«ffii;:*: 
m<£>§lo3I9^fi£: 5gt Lfc3lo§19 ^ Hcfc^ 

■c, 2 o%oKisf-cs i mi&£kmte±iRffimt<Dmx<D 
50 nfttote&M&m*k^fco 



(6) 



[0 0 2 8 ] Sfc, ^SffiM^LEDCo^t, p?g*3 
itfn»t- S v*Wm \ 0 7, 1 0 8 WfCttStSrjiKii 
Sit, TIB0>4*tt«r»fc,, 

U) »*M= 4 5 6 nm (fcftiU «B*r&J«j5«C-= 2 

0 mA) 

(o) 2$>ry (cd) (f:/:l, HR 

^^m^= 2 0mA) 

(^) «*|fltE=3. 8#/Uh (V) (fcftTU 
fp|mv5fc= 2 0mA) 

<-) iS!*fp]«/E=l 5V£Jl± (f:f:L, i»#fpj«iffi = ^ 

1 0 ft A) 

[ 0 0 2 9 ] 

[jswoia*] *»w«cj:tttf, {100} mzmmt 

t6 S i JWSAEtRlwfc^T, (111) 
6IB#ilitt«)j|iB?L*rtt«ffiJC*jaLfc^-C, B^^®±(- 

mwLhnmmftiizmixzy ^trnrn (bp) s*ma><=> 
[m i ] *»wtc:«fc>s {100} ®s:*rrs s i w& 
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[12] iic^ts i &m&mfa<DWimA- a* ics 

[B4] i3i:^tLED(Oti»B-B' iCiBofcErffi 

10 Si WgAitE 
l 1 ^® 
1 2 
1 3 

13a 1®K<Df&m 
13b »?L<DTf ,£ 

D »?LOi££ 
10 0 LED 

101 si &m&mte 

102 m— (o&mrn 

10 3 f&-<o|giijJ! 
10 4 9 2/ KH 

10 5 3§ftJI 

10 6 _hS&* 9 v KH 

107 p ^ vtnM 

10 8 nff^t- ^ y : 
10 9 




[El 3] 



(7) 
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[EI4] 

107^ 10 0 




1 0 6 



7v 1/ K^-v?^jK§ 

F 4G077 AA03 BE15 BE42 DB08 ED06 

EF01 HA02 HA06 
5F041 CA33 CA34 CA40 CA65 CA74 
5F045 AA04 AB09 ABU AB17 AC01 
AC03 AC08 AC09 AC12 AD06 
AD07 AD08 AD09 AD12 ADM 
AF03 AF13 BB12 CA10 CA12 
DA53 EE12 HA13 HAH 
5F073 CA17 CB04 CB07 DA05 DA22 
DA35 



